We present a poster about magnetic resonance (MR) imaging of orbital diseases in children, because orbital diseases in childhood are rare and differ from orbital lesions occurring in adults.
Learning Objectives
We present a poster about magnetic resonance (MR) imaging of orbital diseases in children, because orbital diseases in childhood are rare and differ from orbital lesions occurring in adults.
Most paediatric orbital tumors are benign, but rapid tumor growth can nevertheless threaten vision or lives. In correlation with clinical information the results of imaging studies allow determination of specific diagnoses in most instances of paediatric orbital pathology.
The electronic poster will outline the various disorders of the pediatric eye and orbit for which imaging studies are often required, including infection, neoplasm, inflammation and infiltration. The magnetic resonance appearances of these findings will be emphasized.
Background
Orbital diseases in childhood are rare and differ from orbital lesions in adults. The differential diagnosis includes a broad spectrum of disorders which can arise from different orbital components. Infection represents the most frequently encountered clinical orbital abnormality in childhood. The most common benign neoplasms include dermoid cysts (Fig. 9 on page 4 ) and capillary haemangioma (Fig. 12 on page 4 ) [1] . The rhabdomyosarcoma (Fig. 15 on page 5 ) is the most common malignant process [2] . There are also various developmental abnormalities of the optic nerve, globe, and surrounding osseous structures about which imaging procedures provide important information.
Despite the wide variety of paediatric orbital lesions, clinical symptoms and signs are sometimes nonspecific. A multimodality imaging approach plays a vital role in the diagnosis of these entities, many of which are unique to this age group.
Images for this section:
Fig. 9: Dermoid cyst: Coronal (A) and axial (B) T2-weighted images demonstrate a wellmarginated intraorbital tumour isointense to the vitreous, adjacent to the frontozygomatic suture and the lacrimal gland. Non-enhanced coronal T1-weighted images (C) show a slight signal elevation within the mass with strong signal loss on fat-saturated contrastenhanced T1-weighted images (D) with poor enhancement of the outer rim. Imaging Findings OR Procedure Details
The globe
The most common primary malignant tumour which arises from the retina is the retinoblastoma (Fig. 1 on page 10 + Fig. 2 on page 10), usually in children younger than 5 years of age and mostly seen posterior the retinal equator. Bilateral and even trilateral tumours are possible, where as the third location is in the pineal gland, indicating the ontogenetic relationship of eyes and pineal gland ("third eye"). Due to the existence of melanin, tumours appear T2w-hypointense and T1w-hyperintense, which can impede delineation towards the vitreous body. Retinoblastomas feature calcifications (indication for CT imaging) and a strong enhancement after Gadolinium administration, in contrast to M. Coats (Fig. 3 on page 10 ) being the most relevant radiological differential diagnosis. Coat's disease is a primarily vascular anomaly of the retina, characterized by teleangiectatic, leaky retinal vessels leading to progressive deposition of exudates (subretinal or infraretinal location) which eventually cause massive retinal detachment. Most cases (90%) are unilateral and usually occur in young boys around the age of 10 years . The lipoproteinaceous exudates appear hyperintense on both T1w and T2w images and the detached retina may show enhancement, reflecting the presence of abnormal retinal vessels.
Rare intraocular tumours are the medulloepithelioma (Fig. 4 on page 11), which originates in the ciliary body, and even rarer the uveamelanoma (Fig. 5 on page 12), which is also located in the anterior part and, as all melanoma, presents a strong signal loss on T2w images.
The optic nerve
The most common congenital anomaly of the optic nerve is the coloboma (Fig. 6 on page 12) with a cystic enlargement of the nerve sheath, which is often conspicuous, whereas detection of the concomitant malformation and displacement of the optic nerve demands for high-resolution imaging. Optic nerve gliomas ( Fig. 7 on page 13) are typically intraconal masses inseparable from the optic nerve. These tumours commonly present in children with 50% less than 5 years of age. They may be uni-or bilateral and have well-defined margins. Calcification is rare in absence of previous radiation. Heterogeneous enhancement is related to mucin deposits which appear as mottled lucent areas. A widened optic canal occurs in up to 90% and is more common than with meningioma. Bilateral disease strongly suggests neurofibromatosis.
Optic nerve sheath meningioma and metastasis typically occur in adults.
Oedematous swelling of the optic nerve without delineation of the surrounding cerebrospinal fluid and strong enhancement of the optic nerve itself is a morphological correlate of the optic neuritis (Fig. 8 on page 14) , that can be seen increasingly often in children with encephalomyelitis disseminata.
Cystic diseases
Dermoid (Fig. 9 on page 15 ) and epidermal cysts (Fig. 10 on page 15 ) are the most common benign congenital lesions of the orbit and often located adjacent to the orbital rim, usually near the outer canthus. While epidermal cysts represent pure cysts and therefore display an elevated signal on diffusion weighted images, dermoids can also consist of other components such as lipids or sebaceous glands. Another form of dysontogenetic cysts are neural cysts.
An orbital mucocele (Fig. 11 on page 16 ) is a structural anomaly and can occur due to embryologic disseminated mucosa or when sinus mucoceles cannot naturally drain and, instead, slowly invade adjacent orbital tissues. Orbital mucoceles are rare as development of the frontal sinus is completed not until early adulthood.
Vascular diseases
Capillary hemangioma (Fig. 12 on page 16 ) is the most common orbital vascular tumour in infants which usually presents at birth or shortly thereafter. Most capillary hemangiomas are located in the extraconal space and tend to occur in the anterior part of the orbit. MRI typically reveals a heterogeneous signal-intensity lesion moderately hypointense on T1w images, with hyperintense signal on T2w images and prominent contrast enhancement.
Differentiation of the various vascular malformations and hypervascularized tumours as the odontogenic myxoma (Fig. 13 on page 20) is hardly possible using MR imaging.
Unlike the aforementioned vascular tumors, lymphangioma (Fig. 14 on page 17 ) represent vascular malformations, show no to slight enhancement and appear as a predominantly multi-compartmental cystic-solid mass.
Neoplasms
Rhabdomyosarcoma (Fig. 15 on page 18 ) is the most common mesenchymal orbital neoplasm in children (median age 8-9 years) which usually presents with rapidly
Lymphoma may present with unilateral or bilateral disease, and manifest in the orbit as the primary site or as part of systemic disease. It may present in any compartment, including isolated extraocular muscle enlargement, though lacrimal gland involvement with clinical manifestation of lid swelling and a palpable mass is most common.
Inflammatory diseases
Orbital infections can affect primarily the preseptal, postseptal or the subperiosteal compartments. About 60-80% of the orbital inflammatory diseases originate in the paranasal sinuses [5] . The main imaging role is differentiation of orbital inflammation (Fig. 16 on page 19 ) from complications like orbital or subperiosteal abscess (Fig. 17 on page 19) and cavernous sinus thrombosis. Another type of orbital inflammation is the idiopatic orbital inflammation (Fig. 18 on page 20) , which corresponds to a broad group of entities that have in common an inflammatory infiltration of the intraorbital fat of unknown etiology. One of these entities, the myositis (Fig. 19 on page 21 ) of an extraocular muscle in childhood is seldom, but can be securely diagnosed due to the isolated allocation to a muscle.
Images for this section: T2-weighted images (A, B) show a hypointense extension of the craniolateral part of the left lens, with enhancement after administration of a contrast agent (C, D fat-saturated T1-weighted images). The axial contrast-enhanced CT scan (A) displays a retrobulbar hypodense mass with rim enhancement. On the coronal T2-weighted images (B) the cystic mass is hyperintense with a hypointense border. Corresponding to the CT a strong rim enhancement can be found on contrast-enhanced fat-saturated T1-weighted images (C), which also show a slight signal elevation within the mass due to the purulent (lipoproteinateous) content. shows a diffuse oedematous infiltration of the retro-ocular fat surrounding the optic nerve that can hardly be separated from the nerve on axial fat-saturated non-enhanced T1-weighted images (B). Note the moderate enhancement after administration of a contrast agent (C). 
Conclusion
Imaging studies play a critical role in the diagnosis and management of paediatric orbital disorders, and have a dramatic impact in paediatric ophthalmology. Ultrasound and especially MR (and CT) imaging findings, when appropriately correlated with pertinent clinical information, allow for determination of a specific diagnosis in most instances.
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